Cellular mechanisms of the trigeminally evoked startle response.
The startle response is an important mammalian model for studying the cellular mechanisms of emotions and of learning. It consists of contractions of facial and skeletal muscles in response to sudden acoustic, tactile or vestibular stimuli. Whereas the acoustic startle pathway is well described, only a few recent studies have investigated the tactile startle pathway. It was proposed that there is a direct projection from the principal sensory nucleus to the central sensorimotor interface of the startle response, which is formed by the giant neurons in the caudal pontine reticular formation. We explored this projection in greater detail in vitro. Anterograde tracing in rat brain slices confirmed projections with large axon terminals from the ventral part of the principal sensory nucleus to the lateral caudal pontine reticular formation. Electrophysiological studies revealed a monosynaptic glutamatergic connection between principal sensory nucleus neurons and caudal pontine reticular formation giant neurons. The synapses displayed paired-pulse facilitation at high-frequency stimulation, and homosynaptic depression at 1 Hz stimulation. The latter form of plasticity is thought to underlie habituation of the startle response. Furthermore, postsynaptic currents in caudal pontine reticular formation giant neurons evoked by principal sensory nucleus neuron stimulation summed in a linear way with signals evoked by stimulation of auditory afferents. Synaptic plasticity and summation of synaptic currents correspond well with in vivo data previously published by other groups. We thus presume that these synapses mediate trigeminal input to the startle pathway.